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Welcome to Cambridge and to EME2012, 
the 15" International EME Conference. 


Previous events have been hugely successful and we have 
every intention of maintaining the high standards! 


The response to the Call for Papers was almost overwhelming — the number and quality were 
excellent, and we had a real challenge identifying those to be formally presented. As well as the 
programme of conference papers, EME2012 is featuring a new series of multi-media presenta- 
tions; we hope these will be at least as successful as the mainline presentations. 


We are delighted that the conference is being held at Churchill College in its 50" Anniversary 
Year. The college environment means that everything we need is on one site — lectures, bed- 
rooms, food and bar - not necessarily in the order of importance! 


The visit to Bletchley Park is well timed, as they are celebrating the 100" anniversary of the 
birth of Alan Turing, who worked there as a code-breaker and is widely acknowledged as the 
‘father’ of electronic computing. Also at Bletchley Park, the Radio Society of Great Britain 
opened its new National Radio Centre in July. Everyone who has previously visited Bletchley 
Park has reported back very favourably so | am sure you will all enjoy the visit. 


The Partners’ Programme has, we hope, the right mix of ‘retail therapy’ and the opportunity to 
see, in detail, a number of famous historic buildings and towns. 


As with all conferences of this size and complexity the success is dependent on many organis- 
ations and individuals. The main support organisation is the UK Microwave Group (which has 
membership in 23 countries despite its name!) The UKuG covers all aspects of Microwaves so 
please take the opportunity to join if you are not already a member. Thanks also to the RSGB 
for their support and, in particular, the publication of these Proceedings. Additionally, we appre- 
ciate the efforts of the Moderators for each session, the work put in by the volunteers from 
Camb-Hams on reception and the British Amateur Television Club. The real effort has been by 
the individuals on the Organising Committee and, as Chairman, | would like to thank them all for 
their unstinting efforts. 


Finally, thanks to our Sponsors, and in particular to our Principal Sponsor, Waters & Stanton. 


| personally operate on all bands from 50 MHz to 10 GHz but only terrestrially at the moment. 
My eyes have been opened over the last two years to the challenges and opportunities of 
moonbounce and | hope that others will be enthused to operate EME after hearing the talks and 
meeting the delegates at this conference. 


Have a wonderful time in Cambridge! 


i EME 
Graham G4FSG 20 1 2 


Chairman, EME2012 Organising Committee 
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CONTENTS OF PROCEEDINGS 


More detailed versions of most presentations are available in each 
contributor’s folder on the Conference DVD, with other supporting material. 


Friday 17 August 


How Good Were the EME Systems of the 1960s and 70s? 
Peter Blair Gal creek ie cease cheese soe ese ee neck Sade es ese came euee ches esenenee 1 


The Challenges of 24 GHz EME 
PSN AN SEMI certs tas al eh areal auc lele incltets soda wast neueiaatial ca trataeasueds 11 


The IQ+ Dual Channel Receiver 
Alex Artieda HB9ODRI.......... ccc cccececececcecceceececcueeeceececeueeecueeecsueesaueeeaaneesauees 19 


MAP65 Version 2 
Joe Taylor K1ST ...... cece cece ccceeeeeeeeeeeeeeceaaeeaeeeeeeeeeeeeaaeaaaeeeeeeeeeeeaaaaeeeeeeeeeeeeaaea 29 


GaN PAs for Microwave EME 
Charlie Suckling GSWDG ..............cccceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeecaaeeeeeeeeeeeeeeeeaaees 39 


Unexplored Areas of 432 MHz Feeds 
Ingolf Larsson SMGFHZ sites ccto cess ceed tienda ete ded Ge dees 49 


144 and 432MHz Loop Feed for Prime Focus Dish 
Zdenek Samek OK1DFC............ccceeeeeeececeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesaaaes DVD only 


Gaining Extra dBs from a Small Dish 
FANGS FASCHING OE SIF exsist cove ced cane actaednu der deans ses sguadendsansaeescaeederdseudaetes 61 


Stresses in Cables when Raising or Lowering a Tower 
Dave: POWs GaP i scnctdrect tse Ocreesietesesesocom eh cupal enc upotSine au shietoua mane teel tie 65 


Modifying 1960 MHz High Power Solid-state Amplifiers for 13 cm 
John: Worsnop G4 BAO a2. 25. ccaaassndcsuesandcsnavarActacvaddeshatesdcsaavachesnalandosan 75 


For a Few Dollars — 40 More Watts at 3400 MHz 
Manfred PloetZ DL7Y Cu... eee ceccceecceeeceeeceeecececseceeceeeceeeceeeceeeceeeceeeneeenees 85 


Control and Monitoring of EME Solid-state Amplifiers 
Dave Robinson WWAR .........ccccceeeeeeeeeeeeceaaeeeeeeeeeeeeeeeaaaeaaeeeeeeeeeesaaaeneeeeeeeees 89 
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Saturday 18°" August 


Noise Figure Measurement — A Reality Check 
David Stockton GM4ZNX and lan White, GM3SEK .......... cece 99 


Inaccuracies leading to a Deficiency in Your System’s Performance 
Doug McArthur VK SUM viva. Goes 2 ete oe eee ee oe 109 


A Novel Multi-frequency Downconverter for 13 cm EME 
Charlie SUCKING GOW DG 3325.4 jt.whditedescseivieun amide yee ed aug aae 119 


PI9CAM, History and Restoration 
Jan Van MullWwik-PASEXBaiccniecuiatinde Gunite usin eadmelan 129 


Visual Moonbounce: Images and Video in Moonbounce Technology 
Daniela de PaulliS.............ccccccccssscceccaseeceeceeeeeeeeeseeeceesaeaeceessseseeeseeseeesauags 139 


Weak Signal Detection of Virgo A 
David MOIQAN Ss <..2..scskiee Rosi oti ont si cen actin ace meae at aeosts tenon tueacomeeneeen 149 


Offset Stress Dishes for EME 
AliKatz K2UN Alon ot ot Aca oe ele aie 157 


Septum Feeds — Tolerances and Sensitivity 
Paull Wade: W1GAZ sid gcetebis oecceeii yale teneuincenty tus coeteens eedeetvlial cebradeda cated 165 


Harmonised Frequencies for EME — Past, Present and Future 
Muttray: Nitta naa Gd YB vse nseccceteds Gc Sonesta ce nate epata totes naires oes Cages tne ts 175 


The 2.3-2.45 GHz Spectrum in Sweden: Past, Present and Future 
Gudmund Wannberg SM2BYAs sess cecise: tceceneyeocasendenneaeed soca seriowtceeveeensies 182 


ONOEME 1296 MHz Moon Beacon 
Eddy Jespers ON7UN and Walter Crauwels ON4BCB ..............::00000eeee 191 


ISO/OK5EME Expedition 
Zdenek: Samek OKIDEGC soe.cscccserteepasiausertinedeneegubeusartees eaepaviea devon one DVD only 


Moon Ephemeris Overviews for 2013 and 2014 
Franck Tonna FOSE............cccccccssseesecceeeeceeeeeeeseseccceeeeeeeeseeeeceeeeesseeaaenaaess End 
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CONTENTS OF CONFERENCE DVD 


The Conference DVD is a new initiative for EME2102. The DVD includes all the 
material from the Multimedia sessions and has given the paper authors the freedom to 
expand their presentations, using other digital media if they wish. 


The DVD has also given us space to welcome other contributions, both technical 
material and further information from our advertisers. 


The UK Microwave Group has also included Backscatter, the technical archives of the 
Group’s newsletter Scatterpoint. 


The Conference DVD is organised into three major folders: 


vi 


e Expanded Conference Papers 


Each of the paper presenters has a personal folder containing (in most cases) 
a longer and more detailed version of their printed paper, with copies of refer- 
ences and additional supporting material. 


Multimedia Conference Presentations 


These are the files of the Multimedia presentations that took place alongside 
the main conference sessions. 


Amateur Deep Space Reception — Equipment and Techniques 
Paul Marsh MOEYT 


A Comparison of Wattmeter Accuracies at 1296 MHz based on 
Calorimetric Measurements 
Douglas Millar KEJEY 


Solid State Broadband Un-cooled Noise Generator with Noise 
Temperature Below Room Temperature 
Ingo Gaspard DF1VH 


VLNA - A Very Low Noise (pre)-Amplifier for the UHF Bands 
update by Sam Jewell G4DDK 


Ground Gain — Between Theory & Practice 
Gaétan Horlin ON4KHG 


Other Contributors 


Among others, this folder contains technical contributions from the UK Micro- 
wave Group (Backscatter), DK3UC, F5SE, FS5JWF, G4HUP, G4NNS and 
WD5AGO. Also in this folder are contributions from advertisers. 


